Kinetic constants for blood-brain barrier amino acid transport in conscious rats.
The kinetic constants for large neutral amino acid (LNAA) transport across the blood-brain barrier (BBB) of conscious rats were determined in four brain regions: cortex, caudate-putamen, hippocampus, and thalamus-hypothalamus. Indwelling external carotid artery catheters allowed for single-bolus (200 microliters) injections directly into the arterial system of unanesthetized and lightly restrained animals. Our results showed lower brain uptake index values for conscious rats compared to previous reports for anesthetized animals which are consistent with higher rates of cerebral blood flow in the conscious animals. Km values were lower in the conscious animals and ranged from 29% to 87% of the Km values in pentobarbital-anesthetized animals whereas the KD values were about twofold higher in the conscious animals. No apparent regional differences were observed. Influx rates were determined which take into consideration flow rates and plasma amino acid concentrations. Our results showed an average amino acid influx value of 5.2 nmol/min/g, which is 53% higher than the average influx in pentobarbital-anesthetized animals. The present results in conscious animals regarding the low Km of LNAA transport across the BBB lend further support to the importance of fluctuations in plasma amino acid concentrations and LNAA transport competitive effects on brain amino acid availability.